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Description 
Technical Field 



[0001] The present Invention relates to an agent for inhibiting body weight gain derived from a PPARy agonist-like 
substance, which agent is useful for treating diabetes and the like. 

Background Art 

ESJULU hf "I! °! Vari0U ! 1 StU J di 1 f S rebtin9 10 diabete8 in V eare . »"* relationship between retinoid-related 
receptors and blood glucose, blood lipid and the like has been elucidated 

£003] Particularly, peroxisome proliferator-actlvated receptor gamma (sometimes to be abbreviated as PPARy in 
ZEZZEST* ^ I"" 6 °' retinold - re,ated Mnd. and a member of a nucleus hoZre 

ZZZZSSL rTT£ by ^ h0m, ° ne reCept ° re flnd ,hyr °' d h °*™ ne "COP*™, shows an Induced 
Z™«°,«™ , 5? J" 9 °J d "? rBn,,aton * "d plays an important role as a master regulator In the 

binds to a responsive eiement of a target gene in the nucleus to directly control (activate) the transcription efficiency 
a Z£ n arS ' * h8 !- ^ *" 1B +"*+* u Prostaglandin J,, which is a mJL»TSpS 

taglandin e an endogenous l.gand of PPARy, and that certain insulin sensitizers represented by thiazofidinedione 
derivatives have a PPARy ligand activity and the strength of the activity parallels with a hypoglycemic action or adipocyte 
drfferentJahon promotmg action [Cefl, vo.. 83. p. 803 (1995); The Joumai of Biologicaibhemistry, vol. 270, TS 
(199S); Journal of Medicinal Chemistry, vol. 39. p. 655 (1996)]. More recently, it has been elucidated that PPARyfe 
expressed m the cultured cell derived from human liposarcoma and the addition of PPARy ligand stops ite S 
[Proceedmgs of The National Academy of Sciences of The United States of America, vol. 94, p 237 (1 £,] 2) nT 
S^T! " flam | m 5 0, y. dr,J 9 s rented by indomethacin and phenoprofen have a PPARy ligand activity [The 

SZLt^Hf TT' W [ 2 S P - 3408 (1 " m 3) PPAR r teh &» in activ^^rophage, and 

the addMon^ of to ; l^nd lauto to the inhibition of the transcription of the gene Invoked in inflammation [Natum vol. 

m!£S!Sft ITSSffJS? produc,,on of ,nflammat0,y cytoWnes ^ IL - 1P ' ,L " 6) * ^ 

nTi^^ 

[0005] On the other hand, peroxisome proliferator-activated receptor delta (sometimes to be abbreviated as PPARS 
l^ P r en l SP ^ ati0n) iS ° ne Wnd ° f the 83,116 ^d-related receptors, and one of the subtypes of peroxisome 
proliferator-activated receptors (PPAR) like PPARy. It does not show tissue specificity in the expression site anTfe 
expressed generally. The physiological roles of PPARS have been scarcely elated as yet 

PPaS Zn^ZlT^Z^ a90niSt °' 6UCh PPAR5 - ThiS pub,teaUon re P ort * '"is impound acts as a 
d "T Ba ! 6S HDLamountm P |as ^ feeffe ^ f °r the treatment andprophylaxis of coronary 

k^I^ZT"** 8nd Prophy,aXi8 ° f cowni * ath -* te - ia ^ wkh fiac-A 

!S 7 }hJ!l C ^ )481 !. d f Cribe8 com P° unds navi ng an agonist activity of both the above-mentioned PPARy and PP- 
SioSe^o] 3 SerUm Ch0leS,er ° l ,owerin 9 effect and the publication describes pharmaceutical com- 

aS ° nlStS ° f PPARS 80,1 PPARr nave been re P orted to modulate (up-regulate) the expression of the qene 
of UCP-2prote,ninvoived in energy baiance, body weight control and e-onr ^ h pJkJ*«^^Sm;5S 

zssxs?: ? in adipocy,es, in "'** b °* ppars and ppa ** « sissx! 

Biophysical Research Communications. 23B, 606-611 1 1997)1 

teThL^Tn 0 ";!. 18 kn0W " that inSUHn SenSito,rS ' e -9- t">g"ta2one. piogltezone. roslglltazone etc.), known to 
IxoeriSl^ T^! T m ° f diabeteS ' ^ 8 PPARr a9 ° nfet Joumal <* Phairoacology and 

d^teT^hT^; ^J 51 " 75 ^ 99811 - Whil ° SUCh P hamaceutfcal a 9-t is effective for the treatment of 
ointe iniltTt n f, documanted on a b °dy we.ght increasing activity of, for example, troglitazone in type 2 diabetes 
Soht oifntt 8 ' h 7^ • A1 B ' N °- 69> 1 " 8) - Wherei " 11,6 thereof led to a phenonTenon of body 

t^£2T P ^ L " 9 treatm8nt - SUC " b0dy W8ignt flain 18 t*" 8 ^tons desirably avoided as far as 
the diabetic patients can, because obesity induces exacerbation of diabetes 

ESL'! 1 theref ° re !? ^ bJeCt ° ,the Present invention, ° developapharmaceuticalagentfor the treatment of diabetes 

^ir!^ 88 , 68, r ,hlCh 18 ,rBe ° f b0dy WeigM 98,0 0f patients ' oven «h" a s "°stance having a PPARy agonist 
activity effective for the treatment Is administered. T"9oni5i 
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Disclosure of the Invention 

[001 1] The present inventors have first found that the body weight gain of diabetes patients can be suppressed by 
administering a substance having a PPAR5 agonist action during the administration of a substance having a PPARy 
agonist action, which resulted in the completion of the present invention. 
[0012] Accordingly, the present invention relates to 

(1 ) an agent for inhibiting a body weight gain derived from a PPARy agonist-like substance, which contains a PPAR5 
agonist-like substance; 

(2) the agent according to (1) above, wherein the PPAR5 agonist-like substance and the PPARy agonist-like sub- 
stance are the same substance; 

(3) the agent according to (1) above, wherein the same substance is a compound represented by the formula 



R 4 R 5 

V 



R'-X-CCHpn-vJ^ 



(I) 



wherein 



R 1 is an optionally substituted hydrocarbon group or an optionally substituted heterocyclic group; 

X is a bond, a group of the formula: -CO-, -CH(OH)- or -NR 6 - (R 6 is a hydrogen atom or an optionally 

substituted alky! group); 
n is an integer of 1 to 3; 

Y is an oxygen atom, a sulfur atom, a group represented by -SO-, -S0 2 - or -NR 7 - (R 7 is a hydrogen 

atom or an optionally substituted aikyl group); 
ring A is a benzene ring optionally having 1 to 3 additional substltuent(s); 
p is an integer of 1 to 8; 

R 2 is a hydrogen atom, an optionally substituted hydrocarbon group or an optionally substituted hete- 

rocyclic group; 
q is an integer of 0 to 6; 

m is 0 or 1 ; 

R 3 is a hydroxy group, -OR 8 (R 8 is an optionally substituted hydrocarbon group) or -NR 9 R 10 (R 8 and 

R 10 are the same or different and each is a hydrogen atom, an optionally substituted hydrocarbon 
group, an optionally substituted heterocyclic group, or an optionally substituted acyl group and R 9 
and R 10 are optionally bonded to form a ring); and 

R 4 and R 5 are the same or different and each is a hydrogen atom, an optionally substituted hydrocarbon group, 
and R 4 and R 2 are optionally bonded to form a ring, 

or a salt thereof; 

(4) the agent according to (1) above, wherein the same substance is E-4-[4-(5-methyl-2-phenyl-4-oxazolylmeth- 
oxy)-benzyloxyimlno}-4-phenylbutyric acid; 

(5) the agent according to (2) above, which is for the treatment of diabetes; 

(6) the agent according to (2) above, which is for the treatment of diabetic complications; 

(7) a method for inhibiting a body weight gain derived from a PPARy agonist-like substance, which comprises 
administering an effective amount of a PPAR5 agonist-like substance to a mammal; 

(8) use of a PPAR5 agonist-like substance for the production of an inhibitor of a body weight gain derived from a 
PPARy agonist-like substance; 

(9) a therapeutic agent of diabetes comprising a PPAR6 agonist-like substance and a PPARy agonist-iike sub- 
stance, which inhibits a body weight gain derived from the PPARy agonist-like substance to not more than about 
80%; and 

(10) the agent according to (9) above, wherein the PPAR5 agonist-fike substance and the PPARy agonist-iike 
substance are the same substance. 



[0013] The PPAR5 agonist-like substance to be used in the present invention needs only to be an agonist of PPAR5. 
The PPARS agonist-like substance may be any substance as long as It expresses a PPARS-related action by regulating 
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Disclosure of the Invention 



[0011 The present inventors have first found that the body weight gain of diabetes patients can be suppressed bv 
administenng a substance having a PPARS agonist action during the administration of a substance having a PPARy 
agonist action, which resulted in the completion of the present invention. 
[0012] Accordingly, the present invention relates to 

agonisi-iiKG substance; 

(2) the agent according to (1) above, wherein the PPAR5 agonist-like substance and the PPARy agonist-like sub- 
stance are the same substance; 

(3) the agent according to (1) above, wherein the same substance is a compound represented by the formula 

*" R 4 R S 

R'-X-CC H^n- Y -C^" ( C H * )p " 0_N = C "< c H,)q-(C)or-C (=0)-R 3 (|) 



wherein 



R1 
X 



is an optionally substituted hydrocarbon group or an optionally substituted heterocyclic group- 

suc^ 
n is an integer of 1 to 3; 

Y is an oxygen atom, a sulfur atom, a group represented by -SO-, -S0 2 - or -NR7- (R7 is a hydrogen 

atom or an optionally substituted alkyl group); "yarogen 
ring A is a benzene ring optionally having 1 to 3 additional substituentfsy 
30 P Is an integer of 1 to 8; 

R 2 is a hydrogen atom, an optionally substituted hydrocarbon group or an optionally substituted hete- 

recycle group; 
q is an integer of 0 to 6; 

m is 0 or 1 ; 

38 R3 te a hydroxy group, -OR* (R8 I. an optionally substituted hydrocarbon group) or -NR*Rio (R e and 

are *• same or different and e ach « a hydrogen atom, an optionally substituted hydrocarbon 
group an optionally substituted heterocyclic group, or an optionally substituted acyl group and R* 
and R'o are optionally bonded to form a ring); and 
R*and Rs are the same or different and each is a hydrogen atom, an optionally substituted hydrocarbon group, 
and R 4 and R 2 are optionally bonded to forni a ring, 

or a salt thereof; 

SKTSSSr ^ ^ 8Ub8tenCe ^ ^^'-^n^o^ 

(5) the agent according to (2) above, which is for the treatment of diabetes- 

(6) the agent according to (2) above, which is for the treatment of diabetic implications- 

2L a „? e ^! d « hi ^ n9 8 b0dy We ' 9ht 9ai " deriVed fr0m a PPARy agonist-like subsrence, which comprises 
administenng en effective amount of a PPARS agonist-like substance to a mammal- 

p^wn^ 

l!fI„ a ^ hera £! UtiC ^f nt ° f * iabetes arising a PPARS agonist-like substance and a PPARy agonist-like sub- 
stance, n wh«h inhibits a body weight gain derived from the PPARy agonist-like substance to not more than aoout 

r u L t n he ,! 9 a en, , aCCOrdin9 t0 J 9) ab ° Ve ' Wherein fte PPARS agon*t-like substance and the PPARy agonist-like 
substance are the same substance. 

The PPARS agonist-like substance may be any substance as long as It expresses a PPARS-related action by regulating 
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the gene expression of a UCP-2 protein relating to biological energy balance, body weight control and calory control 
and the like, even If it is not a direct agonist of PPAR5. 

[0014] The PPAR6 agonist-like substance is, for example, a substance that clearly shows its action in vitro at a 
concentration of not more than 10 |iM, which is preferably specifically a substance that shows an EC^ of not more 

5 than 10 jiM in Experimental Example 1 below, and the like. 

[001 5] Preferable examples of the PPA R6 agonist-like substance include carbaprostacyclin (cPGI), L-1 65041 [Jour- 
nal Biological Chemistry, 274, 671 8-6728 (1 999, Merck)] and the like. Besides these, the substances described in GB- 
2,292,885-A activate PPAR5 and can be used as a PPAR6 agonist-like substance in the present invention. Of these, 
cPGI is known as an agonist of both PPARS and PPARa. A substance that can act as an agonist of both PPARS and 

10 PPARy to be mentioned below is also a PPAR6 agonist-like substance that can be used in the present invention. 

[001 6] The PPARy agonist-like substance to be used in the present invention needs only to be an agonist of PPARy, 
and may be arty substance as long as it expresses this action. 

[0017] The PPARy agonist-like substance is, for example, a substance that clearly shows its action In vitro at a 
concentration of not more than 10 uM, which is preferably specif tealry a substance that shows an EC^ of not more 

is than 10 yM in Experimental Example 3 below, and the like. 

[0018] Preferable examples of the PPARy agonist-like substance include insulin sensitizers such as troglitazone, 
roslglitazone, englltazone, ciglltazone, pioglitazone, PGJj, GI-262570, JTT-501 , MCC-555, YM-440, KRP-297, CS- 
011 , FK-614 and the like. It is needless to say that a substance that acts as an agonist of both PPAR5 and PPARy to 
be mentioned below can be used as a PPARy agonist-like substance in the present invention. 

20 [0019] In the present invention, the PPAR5 agonist-like substance and the PPARy agonist-like substance may be 
the same or different. Examples of such same substance include those known as agonists of both PPAR6 and PPARy, 
such as YM-16638 (JP-B-63-35626), p-[3-(4-acetyl-3-hydroxy-2-propylphenoxy)propoxy]phenylbutyric acid (CZ 
281 ,1 30 and WO99/0481 5), L-1 6546 1 , L-783483, L-796449 [Journal Biological Chemistry, 274, 671 8-6728 (1 999, Mer- 
ck)] and the like. 

25 [0020] Examples of the aforementioned same substance include compounds represented by the formula (I) 



R* R 4 R s 



30 



wherein 

35 

R 1 is an optionally substituted hydrocarbon group or an optionally substituted heterocyclic group; 

X is a bond, a group of the formula: -CO-, -CH(OH)- or -NR 6 - (R 6 is a hydrogen atom or an optionally 

substituted alkyl group); 
n is an integer of 1 to 3; 

40 Y is an oxygen atom, a sulfur atom, a group represented by -SO-, -S0 2 - or -NR 7 - (R 7 is a hydrogen atom 

or an optionally substituted alkyl group); 
ring A is a benzene ring optionally having 1 to 3 additional substttuent (s) ; 
p is an integer of 1 to 8; 

R 2 is a hydrogen atom, an optionally substituted hydrocarbon group or an optionally substituted heterocyclic 

45 group; 

q is an integer of 0 to 6; 

m is 0 or 1 ; 

R 3 is a hydroxy group, -OR 8 (R 8 is an optionally substituted hydrocarbon group) or -NR 9 R 10 (R 9 and R 10 

are the same or different and each is a hydrogen atom, an optionally substituted hydrocarbon group, an 
50 optionally substituted heterocyclic group, or an optionally substituted acyl group and R 9 and R 10 are 

optionally bonded to form a ring); and 
R 4 and R 5 are the same or different and each is a hydrogen atom, an optionally substituted hydrocarbon group, and 
R 4 and R 2 are optionally bonded to form a ring, or a salt thereof; the compounds (e.g., 5-[3-[4-[(5-methyl- 
2-phenyl-1,3-thia2ol-4-yl)methoxy]phenyi]propyl]-1,3-oxa2olidine-2,4-dione and the like) described in 
» EP-A61 2743, EP-A629624 and the like, and the like. 

[0021] The formula (I) is described in detail in the following. 
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(1) Definition of R1 



SSLdSr 5? SUS 1 °'* e , "**»* on W - 'optional* substituted hydrocarbon group- rep- 
SmSnh^^!ol hydmcarbon group, aBcycllc hydrocarbon group, alicyclic-aliphatic rydrocaraon gZ 

t 14 Jaio naSL^ ^ Mr0Cart> ° n ^ lh ~ **■«*•" ^4 d 



(M) Definition of hydrocarbon group of R 1 



rsSSfS l; h r^ 3 " hexeny1, 2 -**«"—*. **«■"*. W K5T5JS5 tSSST 

Jasstsssjssa ^ ■ ^su* sas 

! ^r^L k ^ " Ptoi ° h y drocarbon 9"> U P "aving 4 to 9 carton atoms is preferable Examples of the 
alfcyc ic-aliphatlc hydrocarbon group include cyclopropylmethyl, cyclopropylethyl cvdob JvlmeZ 
SESSFIT f^^^V.. cyciohexyJth^, 2^^^^^^^ 

£2 a t^J?^ C "!! P , hatiC h y droca *° n 9™P " P^rably aromatic-aliphatic hydrocarbon group having 7 to 13 
p2mn£ n 7J e ' 9 - ^i?" , 9r0Up haVi " 9 7 ,0 13 arylaikenyi group having 8 to 13 ca^ oL ete , 

SSZ 1 5 TJfT?*^ hydrocarbon 9™P indud * Phenylalkyl having 7 to 9 carbon atomsTu^h L^enS' 
JSLS^ tLTT* 3-Pneny.propyl and the »ke; naphthylalky. h^ing ,1 tolt 

nTh^i™ «' " Ma P Mh * n,tt * a-naphthylethyl. p^naphthylmethyl, Maphthylemyl and the like- phenySk" 

Q°°Sl hydrOCarbon 9 rou P te P referab| y aromatic hydrocarbon group having 6 to Hcarbon atoms (e 

(1-2) Definition of heterocyclic group of R 1 

bestdts^mon ^ i ? ! heterocyclic group or a fused heterocyclfcgroup contain^ 

Sno eSTo.I If* T°?kT Se,eC,ed fr0m 0XV9en at0m ' Sulfur ■ tora and nto °Sn atom, as a ring ™n 
STal I he,er0Cyc,e include fused rin 9 s °f 5 to 7-mernbered monocyclic heter^e 

2m 6 - membered ""9 1 or 2 nitrogen atoms, a benzene ring or a 5-membered ring conning oneSr 

fSid^T' 66 ° f -i e h J 8 ? rOCyC,iC9rOUp ^udearomaticheterocyclicgroups such as 2-pyridyl, 3-pyridyl 4-pyridvl 
2-pynm.d.nyl 4-pynmidmyl, S-pyrimidinyl, 6-pyrimidinyl. 3-pyridazinyl. 4-pyridazinyl 2-pyrazL I^vTm 



5 




2-yl and the like; non-aromatic heterocyclic groups such as 1 -pyrrolidinyl, plperidlno, morpholino, thlomorphollno, 1 -pip- 
erazlnyl, hexamethylenimln-1-yl,oxazoIidln-3-yl,thlazoH^^^ 

Idazolidin-3-yl, 2,4-dioxooxa2oltdln-3-yl ( 2,4-dloxothiazofidin-3-yl and the like; and the like. 

[0030] The heterocyclic group is preferably pyridyl, oxazolyl, thiazolyl, benzoxazolyl or benzothiazolyl. 

(1 -3) Definition of substituent of hydrocarbon group and/or heterocyclic group of R 1 

[0031] In the formula (I), the hydrocarbon group and heterocyclic group represented by R 1 each optionally have 1 
to 5, preferably 1 to 3, substituents at substitutable positions. Examples of the substituent include optionally substituted 
aliphatic hydrocarbon group, optionally substituted alicyclic hydrocarbon group, optionally substituted aromatic hydro- 
carbon group, optionally substituted aromatic heterocyclic group, optionally substituted non-aromatic heterocyclic 
group, halogen atom, nitro group, optionally substituted amino group, optionally substituted acyl group, optionally sub- 
stituted hydroxy group, optionally substituted thiol group, and optionally esterified or amidated carboxyi group. 
[0032] Examples of the substituent of the "optionally substituted aliphatic hydrocarbon group, optionally substituted 
alicyclic hydrocarbon group, optionally substituted aromatic hydrocarbon group, optionally substituted aromatic hete- 
rocyclic group, optionally substituted non-aromatic heterocyclic group" include aikyl group, C 1 ^ alkoxy group, 
halogen atom (e.g., fluorine, chlorine, bromine, iodine etc.), nitro group, haloalkyl group and C imQ haloalkoxy group. 
The number of the substituent is, for example, 1 to 3. 

[0033] Examples of the aliphatic hydrocarbon group include linear or branched aliphatic hydrocarbon group having 
1 to 15 carbon atoms, such as alkyl group, alkenyl group, alkynyl group and the like. 

[0034] Preferable examples of the alkyl group include alkyl group having 1 to 1 0 carbon atoms, such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, t.-butyl, pentyl, isopentyl, neopentyl, 1 -ethylpropyl, hexyl, isohexyl, 
1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 2-ethylbutyl, heptyl, octyl, nonyl, decyl and the like. 
[0035] Preferable examples of the alkenyl group include alkenyl group having 2 to 1 0 carbon atoms, such as ethenyl, 
1-propenyl, 2-propenyl, 2-methyM-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 3-methyl-2-buterryl, 1-pentenyl, 2-pen- 
tenyl, 3-pentenyl , 4-pentenyl, 4-methyl-3-pentenyl, 1 -hexenyl, 3-hexenyl, 5-hexenyl, 1 -heptenyl, 1 -octenyl and the like. 
[0036] Preferable examples of the alkynyl group include alkynyl group having 2 to 1 0 carbon atoms, such as ethynyl, 
1-propinyl, 2-propinyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentlnyl, 2-pentlnyl, 3-pentinyl, 4-pentinyl, 1-hexynyl, 2-hexy- 
nyl, 3-hexynyl, 4-hexynyl, 5-hexynyl, 1-heptinyl, 1-octynyl and the like. 

[0037] Examples of the alicyclic hydrocarbon group include saturated or unsaturated alicyclic hydrocarbon group 

having 3 to 12 carbon atoms, such as cycloalkyl group, cydoalkenyl group, cycioalkadienyl group and the like. 

[0038] Preferable examples of the cycloalkyl group include cycloalkyl group having 3 to 10 carbon atoms, such as 

cydopropyl, cyclobutyl, cydopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[2.2.1lheptyl, bicyclof2.2.2]octyl, bicyclo 

[3.2.1]octyl, bicydo[3.2.2]nonyl, bicyclo[3.3.1]nonyl, bfcycloK^.IJnonyl, bjcyclo[4.3.1)decyl and the like. 

[0039] Preferable examples of the cydoalkenyl group indude cydoalkenyl group having 3 to 1 0 carbon atoms, such 

as 2-cyclopenten-1-yl, 3-cyclopenten-1 -yl, 2-cyclohexen-1-yl, 3-cydohexen-1-yl and the like. 

[0040] Preferable examples of the cycioalkadienyl group indude cycioalkadienyl group having 4 to 1 0 carbon atoms, 

such as 2,4-cyclopentadien-1-yl, 2,4-cydohexadien-1-yl, 2,5-cydohexadien-1-yl and the like. 

[0041] Preferable examples of the aromatic hydrocarbon group include aromatic hydrocarbon group having 6 to 14 

carbon atoms (e.g., aryl group etc.), such as phenyl, naphthyl, anthryl, phenanthryl, acenaphtyienyl, biphenylyl and 

the like. Of these, phenyl, 1 -naphthyl, 2-naphthyl and the like are preferable. 

[0042] Preferable examples of the aromatic heterocyclic group indude 5 to 7-membered aromatic monocyclic het- 
erocyclic group containing, besides carbon atom, 1 to 4 heteroatoms selected from oxygen atom, sulfur atom and 
nitrogen atom, as a ring-constituting atom, such as furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, Isothiazolyl, 
imidazolyl, pyrazoryl, 1 ,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 1 ,3,4-oxadiazolyl, furazanyl, 1 ,2,3-thiadlazolyt, 1 ,2,4-thiadi- 
azolyl, 1,3,4-thiadiazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, tetrazolyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, triazinyl 
and the like; bicyclic or tricyclic aromatic fused heterocycle having 3 to 13 carbon atoms, which contains, besides 
carbon atom, 1 to 5 heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom, as a ring-constituting 
atom, such as benzofuranyl, isobenzofuranyl, benzo[b]thienyl, indolyl, isoindoryl, 1 H-indazolyl, benzimidazolyl, ben- 
zoxazolyl, benzothiazolyl, 1 H-benzotriazolyl, quinoryl, isoquinofyl, cinnolyl, quinazolyl, quinoxalinyl, phthalazinyl, naph- 
thylidinyl, purinyl, pteridinyl, carbazolyl, a-carbonylyl, p-carbonyryl, y-carbonylyl, acridinyl, phenoxazinyl, phenothiazi- 
nyl, phenazinyl, phenoxathiinyl, thianthrenyl, indolizinyl, pyrrolo[1 ,2-b]pyridazirryl, pyrazolo[1 ,5-a]pyridyl, imidazo 
[1 f 2-a]pyridyl, imidazo[1 ,5-a]pyridyl, imidazo[1 ,2-b]pyridazinyl, imidazo[1 ,2-a]pyrimidinyl, 1 ,2,4-triazolo[4,3-a]pyridyl, 
1 ,2,4-triazolo[4,3-b]pyridazinyl and the like, and the like. 

[0043] Preferable examples of the non-aromatic heterocyclic group include those having 2 to 1 0 carbon atoms, which 
contains, besides carbon atom, 1 to 3 heteroatoms selected from oxygen atom, sulfur atom and nitrogen atom, as a 
ring-constituting atom, such as oxlranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, tetrahydrofuryl, tetrahydropyranyl, 
morphoDnyl, thiomorpholinyl, piperazlnyl, pyrrolidinyl, piperidino, morpholino, thiomorpholino and the like. 
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[0044] Examples of the halogen atom Include fluorine, chlorine, bromine and Iodine, of which fluorine and chlorine 
are preferable. 

[0045] Examples of the optionally substituted amino group include amino group optionally mono- or di-substltuted 
by alkyl group having 1 to 10 carbon atoms, cycloalkyl group having 3 to 10 caroon atoms, aikenyl group havinq 2 to 
10 carbon atoms, cycloalkenyl group having 3 to 10 caroon atoms, acyl group having 1 to 13 carbon atoms (e g 
alkanoyl group havmg 2 to 10 carbon atoms, arylcarbonyl group having 7to 13 carbon atoms etc.) oraryl group having 
6 to 12 carbon atoms and the like. As used herein, the acyl group is defined as the optionally substituted acyl group 
to be mentioned below. r 

n 0 ^! 6 ? f^?!! ,° f 0,8 substit "ted amino group include methylamino, dimethylamino, ethylamino, diethylamino, 

[0047] Examples of the acyl group of the optionally substituted acyl group include an acyl group having 1 to 13 caroon 
atoms, which fe specifically formyl, a group wherein carbonyl group is bonded with alkyl group having 1 to 10 carbon 
fj™ 8 ' y Z 0UP haVing 3 10 10 carbon atonls ' a»«nyl 9«"P having 2 to 1 0 caroon atoms, cycloalkenyl group 

fi^^^SSf* group ha * ns 6 10 12 cart,on atoms or Bromaac heterocyc,te group *+> «W 

[0048] Preferable examples of the acyl group include acetyl, proplonyl, butyryl, isobutyryl. valeryl. isovaleryl, phraloyl 
hexanoyl, heptanoyl, octanoyl. cyclobutanecarbonyl. cyclopentanecarbonyl. cydohexanecarbonyl, cycloheptanecar- 
bonyi, crotonyl, 2-cydohexenecarbonyl, benzoyl, nicotinoyl, isonicotinoyl and the like 

SS3 9 L IT! 9 ;°"P may have 1 10 3 substituents at substrtutable positions. Examples of such substituent include 

SL „ a r 9 h h Carb ° n at T' Blk ° Xy 9r0up havin9 1 to 3 caroon atoms - "alogen (•*. fluorine, chlorine, 
iodine etc.), nrtro, hydroxy, ammo and the like. 

[0050] The acyl group in a different form is represented by the following formula: 

-COR 11 , -S0 2 R 14 , -S0R 1S or -P0 3 R 16 R 17 

wherein R« R«, r« ( r is and R w are the same or different and each is optionally substituted hydrocarbon group 
oiiTrL ^f^ 8 t * e hydrocarbon group of the "optionally substituted hydrocarbon group" represented by R 11 
\ ' ■ f ,nC ' Ude 8lkyl 9TOUP haV,ng 1 to 1 0 camon atoms - cyCoalkyl group having 3 to 1 0 carbon atoms' 
aikenyl group having 2 to 10 carbon atoms, cycloalkenyl group having 3 to 10 caroon atoms, and aryl group having 6 
to 2 carbon atoms. Examples of the substituent of the aforementioned "optionally substituted hydrocarbon group- 
include c« alkyl group (except when hydrocarbon group is alkyl group). alkoxy group, halogen atom (e.g., fluorine, 
chlonne, brom.ne lod.ne etc.), nrtro group. haloalkyl group, C M haloalkoxy group. The number of substituents 
is, Tor example, 1 to 3. 

ISLJH "!! 0Pti ° nall/ s " bstmj,ed hydroxy group, examples of the substituted hydroxy group includeeach optionally 
rnnSI d T°Z ^ T"**** 9r ° UP ' ■ mfcytey 9roup ' ac * w V 9 rou P and aryloxy group and the like. 
[0053] Preferable examples of the alkoxy group include alkoxy group having 1 to 1 0 caroon atoms, such as methoxy, 
etnoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec.-butoxy, t.-butoxy, pentyloxy, isopentyloxy, neopentvloxv hexvloxv 
heptyloxy, nonyloxy, cyctobutoxy. cyclopentyloxy, cyclohexyloxy and me like neopentyioxy, hexyloxy, 

[ °°** ] Pr !f rabla exam P |es o» the alkenyloxy group Include alkenyloxy group having 2 to 10 caroon atoms, such as 
aiyioxy, crotyloxy 2-pentenyloxy, 3-hexenyloxy, 2-cyclopentenylmethoxy, 2-cyclohexenylmethoxy and the like. 
S^S r- """Pi" ° f the ^W 0 ** group include aralkyloxy group having 7 to 10 caroon atoms, such as 

pnenyi-c,^ alkyloxy (e.g., benzyloxy, phenethyloxy etc.) and the like. 
[0056] Pretorableexamplesoftheacyloxygro^^ 

a S yl °* y 2 ,0 4 carbon atoms (e.g.. acetyloxy, propionyloxy. butyryloxy. isobutyryloxy etc.) and the like. 
S^S^e^ 69 °' ,he a,yl0Xy 9n>UP indUde "* 0X * 9TOUP haVing 6 to 1 4 carbon atoms, such as phenoxy. 
[0058] The above-mentioned alkoxy group, alkenyloxy group, aralkyloxy group, acyloxy group and aryloxy group 
may have 1 or 2 substituents at substitutable positions. Examples of the substituent include halogen (e.g., fluorine 
chlonne, brorrtne etc.), alkoxy group having 1 to 3 carbon atoms and the like. Examples of the substituted aryloxy 
group include 4-chlorophenoxy, 2-methoxyphenoxy and the like. 

E!L- In ° pUonal| y 6ub8tiu,ted thtol 9 rou P- examples of the substituted thiol group include alkylthio.cycloalkyllhio, 
aralkylthio, acylthio, arylthio, heteroarylthio and the like. 

fSth , PrB l! ra ,u!! 9 6Xan ^'! S ° f thS alkynhi ° 9r ° Up inC ' Ude a,k y |,hto grou P navl "9 1 h) 10 caroon atoms, such as 
methylthio, ethylthio, propylth.o, Isopropylthio, butylthio, isobutylthio, sec.-butylthio, t.-butylthio, pentylthio, isopentylth- 
lo, neopentylthio, hexylthlo, heptylthio, nonylthlo and the like. 

[0061] Preferable examples of the cycloalkylthio group include cycloalkylthio group having 3 to 10 carbon atoms, 
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such as cyclobutytthio, cyclopentylthlo, cyclohexylthio and the like. 

[0062] Preferable examples of the aralkytthlo group include aralkylthio group having 7 to 1 0 carbon atoms, such as 
phenyl-C^ alkylthio (e.g., benzylthio, phenethylthio etc.) and the like. 

[0063] Preferable examples of acylthio group include acylthio group having 2 to 13 carbon atoms, more preferably 
aikanoytthio group having 2 to 4 carbon atoms (e.g., acetylthio, propionylthio, butyrylthio, isobutyryfthio etc.) and the like. 
[0064] Preferable examples of arylthio group include arylthio group having 6 to 1 4 carbon atoms, such as phenylthio, 
naphthylthio and the like. 

[0065] Preferable examples of heteroarylthio group include 2-pyridylthio, 3-pyridylthio and the like, as well as 2-im- 
idazolylthio, 1 ,2,4-triazol-5-yithio and the like. 

[0066] The above-mentioned alkylthio group, cycloalkyfthio group, aralkylthio group, acylthio group, arylthio group 
and heteroarylthio group may have 1 or 2 substituents at substitutable positions. Examples of such substituent include 
halogen (e.g., fluorine, chlorine, bromine etc.), alkoxy group having 1 to 3 carbon atoms and the like. 
[0067] In the optionally esterified carboxyl group, examples of the esterified carboxyl group include alkoxycarbonyl 
group having 2 to 5 carbon atoms (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl etc.), 
aralkyloxycarbonyl group having 8 to 10 carbon atoms (e.g., benzyloxycarbonyl etc.), aryioxycamonyl group having 7 
to 15 carbon atoms optionally substituted by 1 or 2 alkyl groups having 1 to 3 carbon atoms (e.g., phenoxycarbohyl, 
p-toiyloxycarbonyl etc.) and the tike. 

[0068] In the optionally amidated carboxyl group, examples of the amidated carboxyl group include a group repre- 
sented by the formula: -CON(R 12 ) (R 13 ) 

wherein R 12 and R 13 are the same or different and each is hydrogen atom, optionally substituted hydrocarbon group 
or optionally substituted heterocyclic group. 

[0069] Here, examples of the hydrocarbon group of the "optionally substituted hydrocarbon group" and the hetero- 
cyclic group of the "optionally substituted heterocyclic group" represented by R 12 and R 1 3 include aliphatic hydrocarbon 
group, altcycltc hydrocarbon group, aromatic hydrocarbon group and heterocyclic group exemplified for the above- 
mentioned the "hydrocarbon group of the "optionally substituted hydrocarbon group represented by R 1 "" and "the het- 
erocyclic group of the "optionally substituted heterocyclic group represented by R 1 "". The hydrocarbon group and 
heterocyclic group may have 1 to 3 substituents at substitutable positions, and examples of such substituent include 
halogen (e.g., fluorine, chlorine, bromine, iodine etc.), alkyl having 1 to 4 carbon atoms, alkoxy group having 1 to 4 
carbon atoms and the like. 

[0070] In the formula (I), the substituent of the hydrocarbon group and heterocyclic group represented by R 1 is pref- 
erably alkyl group having 1 to 10 carbon atoms, aromatic heterocyclic group and aryl group having 6 to 14 carbon 
atoms, more preferably alkyl having 1 to 3 carbon atoms, furyl, thienyl, phenyl and naphthyl. 
[0071] The substituent of the hydrocarbon group and heterocyclic group represented by R 1 , when it is alicyclic hy- 
drocarbon group, aromatic hydrocarbon group, aromatic heterocyclic group or non-aromatic heterocyclic group, may 
each have one or more, preferably 1 to 3, suitable substituents. Examples of such substituent include alkyl group 
having 1 to 6 carbon atoms, alkenyl group having 2 to 6 carbon atoms, cycloalkyl group having 3 to 1 0 carbon atoms, 
aryl group having 6 to 14 carbon atoms (e.g., phenyl, naphthyl etc.), aromatic heterocyclic group (e.g., thienyl, furyl, 
pyridyl, oxazolyl, thiazolyl etc.), non-aromatic heterocyclic group (e.g., tetrahydrofuryl, morpholino, thiomorphofino, 
piperidino, pyrrolidinyl, piperazinyl etc.), aralkyl group having 7 to 9 carbon atoms, amino group, amino group mono- 
or dl-substituted by alkyl group having 1 to 4 carbon atoms or acyl group having 2 to 8 carbon atoms (e.g., alkanoyl 
group etc.), amidino group, acyl group having 2 to 8 carbon atoms (e.g., alkanoyl group etc.), carbamoyl group, car- 
bamoyl group mono- or dt-substituted by alkyl group having 1 to 4 carbon atoms, sulfamoyl group, sulfamoyl group 
mono- or dl-substituted by alkyl group having 1 to 4 carbon atoms, carboxyl group, alkoxycarbonyl group having 2 to 
8 carbon atoms, hydroxy group, alkoxy group having 1 to 6 carbon atoms, alkenyloxy group having 2 to 5 carbon atoms, 
cycloalkyloxy group having 3 to 7 carbon atoms, aralkytoxy group having 7 to 9 carbon atoms, aryloxy group having 6 
to 14 carbon atoms (e.g., phenyloxy, naphthyloxy etc.), thiol group, alkylthio group having 1 to 6 carbon atoms, ar- 
alkylthio group having 7 to 9 carbon atoms, arylthio group having 6 to 14 carbon atoms (e.g., phenylthio, naphthylthio 
etc.), sulfo group, cyano group, azide group, nitro group, nitroso group, halogen atom (e.g., fluorine, chlorine, bromine, 
iodine) and the like. 

(1-4) Preferable example of R 1 

[0072] In the formula (I), R 1 is preferably optionally substituted heterocyclic group, more preferably optionally sub- 
stituted pyridyl, optionally substituted oxazolyl, optionally substituted thiazolyl or optionally substituted triazolyt. R 1 is 
particularly preferably pyridyl, oxazolyl, thiazolyl ortriazoly! each optionally having 1 or 2 substituents selected from 
alkyl having 1 to 3 carbon atoms, cycloalkyl having 3 to 7 carbon atoms, furyl, thienyl, phenyl and naphthyl. Here, furyl, 
thienyl, phenyl and naphthyl may have 1 or 2 substituents selected from alkyl having 1 to 3 carbon atoms, alkoxy having 
1 to 3 carbon atoms, halogen (e.g., fluorine, chlorine, bromine, iodine etc.) and haloalkyl having 1 to 3 carbon atoms. 
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[0073] Preferable examples of Ri Include optionally substituted heterocyclic group and optionally substituted cyclic 
hydrocarbon group represented by the following formulas: 



15 



20 



25 





[0074] These groups optionally have 1 or 2 substltuents selected from phenyl, furyl, thienyl and aikyl having 1 to 4 
carbon atoms. The phenyl, furyl and thienyl may have 1 or 2 substltuents selected from alkyl having 1 to 6 carbon 
atoms, alkoxy having 1 to 6 carbon atoms, halogen (e.g., fluorine, chlorine, bromine, iodine etc.), nitre, haloalkyl having 

1 to 6 carbon atoms and haloalkoxy having 1 to 6 carbon atoms. The aikyl having 1 to 4 carbon atoms may have 1 or 

2 substrtuente selected from alkoxy having 1 to 6 carbon atoms, halogen (e.g., fluorine, chlorine, bromine, iodine etc.), 
nrtro, haloalkyl having 1 to 6 carbon atoms and haloalkoxy having 1 to 6 carbon atoms. 

[0075] Ri is more preferably a group represented by the following formula 



30 



40 



45 



wherein Ph is an optionally substituted phenyl group, FT is a hydrogen atom or an optionally substituted aikyl group 
having 1 to 6 carbon atoms. 

[0076] Examples of the substituent of phenyl group represented by Ph and alkyl group having 1 to 6 carbon atoms 

"T? IT? 6 T?^ indUde a,k0Xy havlng 1 10 6 cart)on atoms ' ha, °9 en fluorine . chlorine, bromine, iodine 
etc ), nrtro, haloalkyl having 1 to 6 carbon atoms and haloalkoxy having 1 to 6 carbon atoms. The number of substituents 
is, for example, 1 to 3. 

(2) Definition of X 

[0077] In the formula (I), X is a bond or a group represented by -CO, -CH(OH)- or -NR 6 - (R* is hydrogen atom or 

optionally substituted alkyl group), preferably a bond, -CH(OH)- or -NR*-, more preferably a bond or -NR«- 

[0078] As used herein, examples of the alkyl group of the -optionally substituted alkyl group", which is represented 

kJT u d l al1 ^ h8Ving 1 10 4 C3rb0n at0ms ' such 85 methyl « et W> P ro Py | - «°propyl, butyl, isobutyl, sec.-butyl, t.- 
butyl and the like. The alkyl group may have 1 to 3 substituents at substitutable positions. Examples of the substituent 
include halogen (e.g., fluorine, chlorine, bromine, iodine), alkoxy group having 1 to 4 carbon atoms (e.g., methoxy, 
ethoxy propoxy, isopropoxy, butoxy, isobutoxy, sec.-butoxy, t-butoxy etc.), hydroxy group, nitro group, acyl group 
having 1 to 4 carbon atoms (e.g., alkanoyl group having 1 to 4 carbon atoms such as formyl, acetyl, propionyl etc.). 

(3) Definition of n and Y 

[0079] In the formula (I), n is an integer of 1 to 3, preferably 1 or 2. 

[008 °! J?, k? f0 T ,a (,) ' Y ^ ' S% " SO "' - S °2- or - NR7 " ( R? b hvdr °9 en atom or tonally substftuted alkyl 
group), which is preferably -O-, -S- or -NR 7 -. Here, examples of "optionally substituted alkyl group- represented by R 7 
include those similar to the above-mentioned "optionally substituted alkyl group" represented by R6. 



9 
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(4) Definition of ring A 

[0081] In the formula (I), ring A Is benzene ring, wherein the benzene ring optionally having 1 to 3 additional substft- 
uent(s) at substrtutable positions. Examples of the substituent include aikyi group, optionally substituted hydroxy group, 
halogen atom, optionally substituted acyi group, nitro group and optionally substituted amino group. As these, those 
exemplified as the substituent of the hydrocarbon group and heterocyclic group represented by R 1 can be used. 
[0082] The substituent is preferably aikyl having 1 to 4 carbon atoms, alkoxy group having 1 to 4 carbon atoms or 
halogen atom. 

[0083] In the formula (I), a partial structural formula 



Is preferably 




(5) Definition of p 

[0084] In the formula (I), p is an integer of 1 to 8, preferably an integer of 1 to 3. 

(6) Definition of R2 

[0085] In the formula (I), examples of the "optionally substituted hydrocarbon group" represented by R 2 include those 
exemplified as the "optionally substituted hydrocarbon group" represented by R 1 . 

[0086] Examples of the "optionally substituted heterocyclic group" represented by R 2 include those exemplified as 
the "optionally substituted heterocyclic group" represented by R 1 . 

[0087] In the formula (I), R 2 is preferably optionally substituted hydrocarbon group. R 2 is more preferably aliphatic 
hydrocarbon group, alfcyclic hydrocarbon group, aromatic-aliphatic hydrocarbon group or aromatic hydrocarbon group, 
all of which may be substituted, particularly preferably aikyl group having 1 to 4 carbon atoms, phenytalkenyl group 
having 8 to 10 carbon atoms or aryi group having 6 to 14 carbon atoms, all of which may be substituted. 
[0088] The substituent these hydrocarbon groups may have is preferably halogen atom, alkoxy group having 1 to 4 
carbon atoms, aryloxy group having 6 to 14 carbon atoms or aromatic heterocyclic group (e.g., furyl, thienyl). The 
number of substituents is, for example, 1 to 3. 

(7) Definition of q and m 

[0089] In the formula (I), q is an integer of 0 to 6, preferably 0 to 4. m is 0 or 1 . 

(8) Definition of R 3 

[0090] R 3 is hydroxy group, -OR 8 (R 8 is optionally substituted hydrocarbon group) or -NR 9 R 10 (R 9 and R 10 are the 
same or different and each is hydrogen atom, optionally substituted hydrocarbon group, optionally substituted hetero- 
cyclic group or optionally substituted acyl group, and R 9 and R 10 may be bonded to form a ring). 
[0091] In the formula (I), examples of the "optionally substituted hydrocarbon group" represented by R 8 include those 
exemplified as the "optionally substituted hydrocarbon group' represented by R 1 . Preferably, R 8 is "aikyl group having 
1 to 4 carbon atoms" or "aryl group having 6 to 10 carbon atoms optionally substituted by aikyl group having 1 to 4 
carbon atoms or halogen atom". As used herein, examples of the aforementioned aikyl group having 1 to 4 carbon 
atoms include methyl, ethyl, propyl, butyl, isobutyl, sec-butyl and t-butyl, particularly preferably methyl and ethyl. Ex- 
amples of the halogen of the "aryl group having 6 to 10 carbon atoms optionally substituted by aikyl group having 1 to 
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4 xarbon atoms or halogen atom' Include fluorine, chlorine, bromine, Iodine, partJculariy preferably chlorine P*» mn i« 

SentS^ R» 2 rioTT! ' y r bStitUted h y drocart ™ ^P' "optlonalfy substituted heter<Jyc..c gmup- 
gCCes^eVbTm. 10 ~* ^ ^ 

Salh?S^T e [ 8P "° n . a " y SUbStitUted aCyl 9r0Up ' re P resent ^ * R 9 R 10 include those similar to the 
riSX^^r eXefflP,ified 38 SUbStitUem *• " 0pt, ° nally SUbStitUted "y*«»*on group- 
[0094] RS i and Rio may b8 bonded to form a 5 10 7 . merT , bered |fc ^ Examoles of scecific cveite am ,n n 
group indude 1 -pyrrolidine ,-piperidiny,, 1 ^examathyleniminy^holino. ^^TeSlto 



(9) Definition of R* and H s 



is kane hav,ng5 to 11 carbon atoms and cycloalkene having 5 to 11 ca*on atoms and the like whfcJ 

cloc^S P , Cyc,opentene ' ^lohexane. cydohexene, cydoheptane, cydoheptane, cydoorfane £- 

dooctene. cyclononane, cydononene. cyc.odecane, cyclodecene, cycbundecane and^oundece n r a S 

(10) (E) form and/or (Z) form compound(s) 

tan * l (0 indUdGS (E) f0rm 3011 » f °- around - -no bond. The 
compound includes these (E) form and (2) form as single compounds, and a mixture thereof. 

(11) Preferable examples 

^L™^^ 01 *° COmP ° UndS * the to ™ la O compounds represented 



R 2 



-X 0 Hr °^©^" C H rO"N = C-(C Hpq-C (=0)-R 3 ' 



R 

O R .. 



wherein 



R' is a phenyl, a furyl or a thlenyl group each optionally substituted by 1 or 2 substttuents soi~*oH fr„™ .n^i h i , 

hi^rrriirr^ 9 1 to ^ 

naioalkyl having 1 to 6 carbon atoms and haloalkoxy having 1 to 6 carbon atoms- 
group fe^^ 

q is an integer of 1 to 6; 



I d?ff«™ »„h' a,k0 ^ havm 8 1 10 6 atoms, or a group represented by -NFPRio (R9 and R" are the same 
or different and each is hydrogen atom, optionally substituted hydrocarbon group optionally substituted heter^c 
group, optfonally substttuted acy. group, or * and R" may be tended lo foL a ring* and ^ * 
ring A is an optionally substituted benzene ring, or a salt thereof 

£2 JSESZ£££ COrnP ° UndS rePreS6rted * 10mUto » ab ° ' ndUde the «^»»- 



11 




EP 1 304 121 A1 





CH r O-N = C-(CHpcrC<=0)-R 



wherein each symbol is as defined above, or a salt thereof. 

[0101] Preferable examples of the compounds represented by the formula (I) are the following compounds (1 )-{1 0) 
and the like. 

(1 ) Z-244-(5-methyl-2-phenyl^oxaiolylmethoxy)ben2yloxyimino]-2-phenylacetlc acid 

(2) Z-4-[4-(5-methy1-2iahenyl^oxa2olylmethoxy)ben2yloxyimino]^phenylbutyric acid 

(3) Z-2-(4-bromophenyO-2^4-(5-methyl-2^henyM-oxazoty^ acid 

(4) Z-2-[4-(5-methyl-2iDhenyM-oxa2oly1mett^ 

(5) Z-4-(4-fluorophenylH-[4-(5-methyh2^heny^ acid 

(6) Z-3-methyl-2-[4-(5HTiethyl-2-phenyM-oxazolylmethoxy)4^nzyloxyimino]butync acid 

(7) E-4-[4-{5HTiethyf-2iDhenyM-oxazofy1m^ acid 

(8) E-4-(4-fluoropherty1)-4-{4K5^emyl-2-pheny^^ acid 

(9) E^-[4-(5HTiethyk2^henyW-oxazoly1m^ 

(1 0) E-8-[4-(5-methyl-2iDhenyl-4-oxazolyimethoxy)b^ acid 

[01 02] These compounds are sometimes to be abbreviated in the following as compound (1 ), compound (2) and the 
like. 

[0103] The salt of the compound represented by the formula (I) (hereinafter sometimes to be simply abbreviated as 
compound (I)) is preferably a pharmacologically acceptable salt, for example, salt with inorganic base, salt with organic 
base, sait with inorganic acid, salt with organic acid, salt with basic or acidic amino acid and the like. 
[01 04] Preferable examples of the salt with inorganic base include alkali metal salts, such as sodium salt, potassium 
salt and the like; alkaline earth metal salts, such as calcium salt, magnesium salt and the like; aluminum salt, ammonium 
salt and the like. 

[0105] Preferable examples of the salts with organic base include salts with trimethylamine, triethylamine, pyridine, 
picoline, ethanolamine, diethanolamine, triethanolamine, dicyciohexylamine, N t N-dibenzylethyienediamine and the 
like. 

[0106] Preferable examples of the salt with inorganic acid include salts with hydrochloric acid, hydrobromic acid, 
nitric acid, sulfuric acid, phosphoric acid and the like. 

[0107] Preferable examples of the salt with organic acid include salts with formic acid, acetic acid, trifiuoroacetic 
acid, fumaric acid, oxalic acid, tartaric acid, maletc acid, citric acid, succinic acid, malic acid, methanesulfonic acid, 
benzenesulfonic acid, p-toluenesulfonic acid and the like. 

[0108] Preferable examples of the satt with basic amino acid include salts with arginine, lysin, ornithine and the like 
and preferable examples of the salt with acidic amino acid include salts with asparrJc acid, glutamic acid and the like. 
[0109] Of the above-mentioned salts, sodium salt, potassium satt, hydrochloride and the like are preferable. 

(12) Production method 

[0110] Compound (I) can be produced by, for example, the method described in JP-A-2000-34266 (JP application 
No. 11-130543, WO99/5B510). As such method, for example, the following production method is mentioned. 




(Ill) + 
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HO — N : 



R \/ 8 



(IV) 




20 



25 



30 



40 



45 



50 



55 



R 

1'— X- (CHp -_y J3" CCH,)B ~° — N== L 



^P,— (C). C— OH (ll") 



wherein Z Is a hydroxy group, a halogen atom or a group represented bv OSO me ,oie 

-J- * R « include me«*, ethy,. prop,. CCS^ ^SMS 
particularly preferably pLnyT 9 at ° mS re P resente d by R« include phenyl and naphthyl, 

method described in Synthesis mm 1 111 wT!r ? "T' 8 * *" mBth ° d kn0Wn P» s "<* as the 

out in the presence of an SffiSSS Sm^J^ST 71,91 thfe reaClion fe generally carried 

the reaction. Phosphorus compound and electrophile in a solvent that does not adversely affect 

ipiperazine and the like. a20dlcart5ox y^. diteopropyl azodicarboxylate, azodicarbonyld- 

52L£ZE^ CWnP ° Und "* th6 e — P h »« *> - — * Preterab* 1 -5 molar 

aromatic hydrocarbon's^ fas beSe J^SSS'Sl " ST d ^ ,< ~* n6 « 

E2 hTS^^r J^JSTE? OS0 ^ 8 ' thiS ~— fe - h *e Presence o, 

£01221 Examoles of fh* Z*T^,T Z „ reaCtlon accordln 9 to 8 conventtonal method. 

U -S^^^^ 88 P h 0,BS8lU ' T, h ^ — n 

1.S-ab W ^^ 
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like; and alkali metaJ alkoxldes such as sodium methoxlde, sodium ethoxide, potassium t-butoxide and the like. 
[0123] The amount of these bases to be used is preferably 1 -5 molar equivalents relative to compound (IV). 
[0124] Examples of the solvent that does not adversely affect the reaction include aromatic hydrocarbons such as 
benzene, toluene, xylene and the like; ethers such as tetrahydrofuran, dioxane and the like; ketones such as acetone, 
2-butanone and the like; haiogenated hydrocarbons such as chloroform, dlchioromethane and the like; amides such 
as N.N-dimethytformamide and the like; sulfoxides such as dimethyl sulfoxide and the like; and the like. These solvents 
may be admixed at a suitable ratio for use. 

[0125] The reaction temperature is generally -50 to 150°C, preferably -10°C to 100°C. 
[0126] The reaction time is generally 0.5 to 20 hours. 

[0127] Where desired, compound (II, R 3 = OR 8 ) is subjected to hydrolysis reaction to produce compound (II"). 
[0128] This hydrolysis reaction is carried out in the presence of acid or base in an aqueous solvent according to a 
conventional method. 

[0129] Examples of the acid Include hydrochloric acid, sulfuric acid, acetic acid, hydrobromic acid and the like. 
[0130] Examples of the base include alkali metal carbonates such as potassium carbonate, sodium carbonate and 
the like; alkali metal alkoxides such as sodium methoxide and the like; alkali metal hydroxides such as potassium 
hydroxide, sodium hydroxide, lithium hydroxide and the like; and the like. 

[0131] The amount of the acid orthe base to be used is generally an excess amount over compound (II). Preferably, 
the amount of the acid to be used is 2-50 equivalents relative to compound (II), and the amount of the base to be used 
is 1 .2-5 equivalents relative to compound (II). 

[0132] Examples of the aqueous solvent include a mixed solvent of water with one or more solvents selected from 
alcohols such as methanol, ethanol and the like; ethers such as tetrahydrofuran, dioxane and the like; dimethyl sul- 
foxide, acetone and the like, and the like. 

[0133] The reaction temperature is generally -20°C to 1 50°C, preferably -1 0°C to 1 00°C. 
[0134] The reaction time is generally 0.1 to 20 hours. 

[0135] The compounds (il) and (I I") thus obtained can be isolated and purified according to known separation and 
purification means, such as concentration, concentration under reduced pressure, solvent extraction, crystallization, 
recrystallization, phase transfer, chromatography and the like. 

[0136] The compound (III) and compound (IV) to be used as a starting material compound in the above-mentioned 
production method are known compounds and compound (III) wherein Z is hydroxy group is described in, for example, 
EPrA-710659. The compound (III) is described in EP-A-629624 (JP-A-7-53555), WO 98/03505 and the (ike. The com- 
pound (III) can be also produced by a method analogous to methods described in these publications. 
[0137] The compound (IV) is described in, for example, Journal fur PraktischeChemie, vol. 311 , 370 (1 969); Canadian 
Journal of Chemistry, vol. 48, 1948 (1970); Journal of Heterocyclic Chemistry, vol. 25, 1283 (1988); and the like. The 
compound (IV) can be also produced by a method analogous to methods described in these publications. 
[0138] In the present invention, the PPAR8 agonist-like substance and the PPARy agonist-like substance are not 
limited by the above-mentioned exemplification. As long as a similar effect is achieved, any substance can be used. 
In addition, these may further have a PPARa function modulating action (agonist or antagonist activity). 
[0139] In consideration of the burden on the patients to be administration targets, troubles of preparing medicine 
and the like in the present invention, a single substance desirably simultaneously has both a PPARS agonist-like action 
and a PPARy agonist-like action. Such substance is exemplified by the above-mentioned compound (I), YM-16638 
(mentioned above), p-[3-(4- acetyl -3-hydroxy-2-propylphenoxy)propoxy]phenylbutyric acid (mentioned above), 
5-[3-[4-[(5-methyl-2-phenyl-1 ,3-thiazol-4-yl)methoxy]phenyl]propyl]-1 ,3-oxazoHdine-2,4-dlone (mentioned above) and 
the like. 

[01 40] A pharmaceutical agent containing both a PPARS agonist-like substance and a PPARy agonist-like substance 
is also one embodiment of the present Invention. Examples of such preferable combination include a PPARy agonist 
such as the aforementioned insulin sensitizers (e.g., troglitazone, rosiglitazone, englitazone, ciglitazone, pioglitazone 
etc.) and the aforementioned carbaprostacyciin (cPGI), L-1 65041 or compound (1) and the like. 
[0141] Since compound (I) itself has both a PPARS agonist-like action and a PPARy agonist-like action, this can be 
also used in combination with an insulin sensitizer. 

[01 42] The dose of the agent of the present invention when the P PAR? agonist-like substance and the PPARS agonist- 
like substance are different substances needs only to be within the effective amount of the respective substances, and 
when the PPARy agonist-like substance and the PPARS agonist-like substance are the same, it is within the effective 
amount of the substance. 

[0143] The dose when the agent of the present invention is orally administered to, for example, adult diabetic patients 
(body weight 60 kg) is, for example, about 0.1 to about 600 mg/day, preferably about 12 to about 240 mg/day, in terms 
of the PPARy agonist-like substance or PPARS agonist-like substance. The dose may be administered once a day or 
divided and given In 2 or 3 portions. 

[0144] The agent of the present invention has low toxicity and can be used as an agent for the prophylaxis ortreatment 
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TCtcT 63 10 bS n * na0ned ,n h — • — e, rat, rabb* dog, cat, bovine, horse, pig 
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arations containing either ^e subsLnc^ln ZTZ^T™*?** SUbStanceS ° r tW0 different ""ds * P<*P- 
same. The dosage form tataliltS^' L 1T ,\ . ,0m,S ° f the P re P arattens * not need to be the 
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agents such as iZclhTl^!^^^ SU8 P e "«ion and the like; and parenteral 

infection etc.,, exTalp^ 
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Kad^^ 
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[0163] For example, oral agents can be produced by adding, for example, exciplent (e.g., lactose, sucrose, starch, 
D-mannltol etc.), dislntegrant (e.g., carboxymethylcellulose calcium etc.), binder (e.g., pregelatinized starch, gum ar- 
able, carboxymethylcellulose, hydroxypropylceilulose, polyvinylpyrrolidone etc.) or lubricant (e.g., talc, magnesium 
stearate, polyethylene glycol 6000 etc.) and the like to the active Ingredient, compression-molding the mixture, and 
where necessary, coating with a coating material for the purpose of masking of taste, enteric property or sustained 
release property by a method known perse. 

[0164] Examples of the coating material include sugar coating material, water-soluble film coating material, enteric 
film coating material, sustained release film coating material and the like. 

[01 65] As the sugar coating material, sucrose is used, and one or two kinds selected from talc, precipitated calcium 
carbonate, gelatin, gum arabic, pullulan, camauba wax and the like may be used in combination. 
[0166] Examples of the water-soluble film coating material include cellulose polymers such as hydroxypropylcellu- 
lose, hydroxypropylmethylcellulose, hydroxyethylcellulose, methylhydroxyethylcellulose and the like; synthetic poly- 
mers such as polyvinylacetaldiethytaminoacetate, aminoalkylmethacryiate copolymer E [Eudragit E (trademark), Rohm 
Pharma], polyvinylpyrrolidone and the like; polysaccharides such as pullulan and the like; and the like. 
[0167] Examples of the enteric film coating material include cellulose polymers such as hydroxypropylmethylcellulose 
phthalate, hydroxypropylmethylcellulose acetate succinate, camoxymethylethytcellulose, cellulose acetate phthalate 
and the like; acrylic acid polymers such as methacrylic acid copolymer L [Eudragit L (trademark), R6hm Pharma], 
methacryllc acid copolymer LD [Eudragit L-30D55 (trademark), Rohm Pharma], methacrylic acid copolymer S [Eudragit 
S (trademark), Rohm Pharma] and the like; naturally occurring substances such as shellac and the like; and the like. 
[01 68] Examples of the sustained release film coating material include cellulose polymers such as ethylceltulose and 
the like; acrylic acid polymers such as aminoalkylmethacryiate copolymer RS [Eudragit RS (trade name), Rohm Phar- 
ma], ethyl acryiate methyl methacrylate copolymer suspension [Eudragit NE (trade name), Rohm Pharma] and the 
like; and the like. 

[0169] The above-mentioned coating materials may be used in combination of two or more kinds thereof admixed 
at a suitable proportions. For coating, for example, shading agents such as titanium oxide, iron sesquioxide and the 
like may be used. 

[0170] Injections can be produced by dissolving, suspending or emulsifying the active ingredient along with a dis- 
persant (e.g., polysorbate 80, poryoxyethylene hydrogenated castor oil 60 etc.), polyethylene glycol, carboxymethyl- 
cellulose, sodium alginate and etc.), a preservative (e.g., methylparaben, propylparaben, benzyl alcohol, chlorobutanol, 
phenol etc.), an isotonicity agent (e.g., sodium chloride, glycerin, D-mannitol, D-sorbitol, glucose etc.) and the like in 
an aqueous solvent (e.g., distilled water, physiological saline, Ringer's solution etc.) or an oily solvent (e.g., vegetable 
oils such as olive oil, sesame oil, cotton oil, com oil etc., propylene glycol etc.) and the like. Where desired, additives 
such as dissolution aids (e.g., sodium salicylate, sodium acetate etc.), stabilizers (e.g., human serum albumin etc.), 
soothing agents (e.g., benzyl alcohol etc.) and the like may be used. 

[01 71 ] Of the aforementioned various dosage forms, particularly oral agents such as tablet, capsule and the like are 
preferable in view of convenience during administration. 

[0172] The agent of the present invention is effective for the suppression of body weight gain observed in patients 
with various diseases (e.g., diabetes), who are under medication of PPARy agonist-like substance (e.g., insulin sen- 
sitizer), and is useful for the treatment or prophylaxis of PPAR5-related diseases (e.g., hypercholesterolemia, hypo- 
high-density-lipoproteinemia) and the like. 

[01 73] The agent of the present invention is capable of suppressing body weight gain caused by PPARy agonist-like 
substances, which is observed in, for example, patients (e.g., diabetic patients) under medication of a PPARy agonist- 
like substance, to not more than about 80%. 

[0174] The agent of the present invention can be used effectively as a prophylactic or therapeutic agent of diabetes 
(e.g., type 1 diabetes, type 2 diabetes, gestational diabetes etc.), hyperlipidemia (e.g., hypertriglyceridemia, hyperc- 
holesterolemia, hypo-high-density-lipoproteinemia, postprandial hyperlipidemia etc.), diabetic complications (e.g., neu- 
ropathy, nephropathy, retinopathy, cataract, macroangiopathy, osteopenia etc.), impaired glucose tolerance (IGT), 
obesity, osteoporosis, cachexia (e.g., cancerous cachexia, tuberculous cachexia, diabetic cachexia, blood disease 
cachexia, endocrine disease cachexia, infectious disease cachexia or cachexia due to acquired immunodeficiency 
syndrome), fatty liver, hypertension, polycystic ovary syndrome, gestational diabetes, renal diseases (e.g., diabetic 
nephropathy, glomerular nephritis, glomerulosclerosis, nephrotic syndrome, hypertensive nephrosclerosis, terminal 
renal diabetes etc.), muscular dystrophy, cardiac infarction, angina, cerebrovascular disease (e.g., cerebral infarction, 
stroke), insulin resistance syndrome, syndrome X, hyperinsulinemia, sensory disorders in hyperinsulinemia, tumor (e. 
g., leukemia, breast cancer, prostate cancer, cutaneous cancer etc.), irritable bowel syndrome, acute or chronic di- 
arrhea, visceral fat syndrome and the like. In addition, the agent of the present invention can be also used for treatment 
aiming at improving insulin resistance, enhancing Insulin sensitivity, or preventing progress of Impaired glucose toler- 
ance into diabetes. Furthermore, the agent of the present invention can be also used for controlling appetite and food 
intake in the patients under diabetic treatments. 
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etc.) and the like. 

[0187] Examples of the anti-obesity agent include centra) acting anti-obesity agents (e.g., dexfenfluramine, fenflu- 
ramine, fentermine, sibutramine, amfepramone, dexamphetamine, mazlndol, phenylpropanolamine, clobenzorex etc.), 
pancreatic lipase inhibitor (e.g., ortistat etc.), 03 agonist (e.g., CL-316243, SR-58611-A, UL-TG-307, SB-226552, AJ- 
5 9677, BMS-1 96085, AZ40140 etc.), anorectic peptides (e.g., ieptin, CNTF (ciliary neurotropic factor) etc.), cholecys- 
tikinin agonists (e.g., lintitript, FPL-15849 etc.) and the like. 

[01 88] Examples of the diuretic include xanthine derivatives (e.g., sodium salicylate and theobromine, calcium sal- 
icylate and theobromine etc.), thiazide preparations (e.g., ethiazide, cyclopenthiazide, trichlormethiazide, hydrochlo- 
rothiazide, hydroflumethiazide, benzylhydrochlorothiazide, penflutizide, polythiazide, methyclothiazide etc.), anti-al- 
10 dosterone preparations (e.g., spironolactone, triamterene etc.), carbonate dehydratase inhibitors (e.g., acetazolamide 
etc.), chlorobenzenesutfonamide preparations (e.g., chlortalidone, mefruside, indapamide etc.), azosemide, isosorb- 
ide, ethacrynic acid, piretanide, bumetanide, furosemide and the like. 

[0189] Examples of the chemotherapeutant include aikyiation agents (e.g., cyclophosphamide, ifosphamide etc.), 
metabolic antagonists (e.g., methotrexate, 5-fIuorouracii etc.), antitumor antibiotics (e.g., mitomycin, adriamycin etc.), 
is plant-derived antitumor agents (e.g., vincristine, vindesine, taxol etc.), cispiatin, carboplatin, etopoxide and the like. Of 
these, furtulon, neofurtulon and the like, which are 5-fluorouracil derivatives, are preferable. 

[0190] Examples of the immunotherapeutic agent include microorganism or bacterial components (e.g., muramyt 
dipeptide derivative, picibanil etc.), polysaccharides having Immunostimulant activity (e.g., lenthinan, schizophynan, 
krestin etc.), cytokines obtained by genetic engineering techniques (e.g., interferon, interieukin (IL) etc.), colony stim- 
20 uiating factors (e.g., granulocyte-colony stimulating factor, erythropoietin etc.) and the like. Of these, IL-1 , IL-2, IL-12 
and the like are preferable. 

[0191] Moreover, pharmaceutical agents having a cachexia improving effect acknowledged in animal models and 
clinical situations, which include cyciooxygenase inhibitors (e.g., indomethacin etc.) [Cancer Research, vol. 49, pp. 
5935-5939, 1989], progesterone derivatives (e.g., megestrol acetate) [Journal of Clinical Oncology, vol. 12, pp. 
25 213-225, 1 994], glucosteroid (e.g., dexamethasone etc.), metoclopramide agents, tetrahydrocannabinol agents (pub- 
lications are the same as the above), fat metabolism improving agents (e.g., eicosapentanoic acid etc.) [British Journal 
of Cancer, vol. 68, pp. 31 4-318, 1 993], growth hormone, IGF-1 , and antibodies against TNF-a, LIF, IL-6 and oncostatin 
M, which induce cachexia, and the like, can be also used in combination with the pharmaceutical agent of the present 
invention. 

30 [0192] Preferable examples of the combination agent include the following. 



[0193] When the agent of the present invention is used in combination with a combination agent, the dose thereof 
can be reduced within a safe range in consideration of the adverse effect of these agents. Particularly, the dose of 
insulin preparation, insulin secretagogue such as sulfonylurea agent and the like, and biguanide agent can be reduced 
so to a lower level as compared to the general dose thereof. Consequently, the side effects possibly caused by these 
agents can be prevented safely. In addition, the dose of the agents for diabetic complications, anti-hyperiipidemia 
agents and antihypertensive agents can be reduced, as a result of which the side effects possibly caused by these 
agents can be prevented effectively. 

& Best Mode for Carrying Out the invention 

[0194] The present invention is explained in more detail by the following Production Examples, Preparation Exam- 
ples, Experimental Examples and Formulation Examples, which are not to be construed as limitative. In the following 
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1) insulin preparation; 

2) biguanide agent; 

3) insulin secretagogue such as sulfonylurea agent and the like; 

4) biguanide agent; 

5) a-glucosidase inhibitor; 

6) insulin preparation and biguanide agent; 

7) insulin preparation and a-glucosidase inhibitor; 

8) insulin secretagogue such as sulfonylurea agent and the like, and biguanide agent; 

9) insulin secretagogue such as sulfonylurea agent and the like, and a-glucosidase inhibitor; 

10) biguanide agent and a-glucosidase inhibitor; 

11) insulin sensitizers (e.g., PPARy agonist like substance); 

12) combinations of an insulin sensitizer and the agent of the above-mentioned 1)-1 0); 

13) hypoglycemic agent and other therapeutic agents of diabetic complications; 

14) the aforementioned other agents and combination of two or more kinds thereof. 



18 



EP 1304 121 A1 4) 

me K anS PerCent , * We '9 M and room temperature means 1«C to 30-C, unless otherwise specified 
ES r ,k kk 6 ' fl anlln0 add 8nd the " te expressed us,na ^"revlations in the present specEon they 

[0196] In the Sequence Listing in the present specification, SEQ ID Nos show the following sequences. 

rf c2 In 1! ^ PfctS *• 6388 se * uenCB of P"™ PARD-U used in Preparation Example 1 . 
lllr, n K, K ll thS 1,389 8e( ' U6nce of P*™ PARD-L used in Preparation Example 1. 

cc£ n It ! 6 6389 6e 1 uenc8 <* Primer XRA-U used in Preparation Example 2. 

cc? n m° : f ^ PK5tS th9 1,389 8e " uence ° f Prtn« XRA-L used in Preparation Example 2. 
[SEQ ID No: 5J depicts the base sequence of PPRE-U used in Preparation Example 4 

f f« £ 1 J def>iCt8 *" 6389 8e «' uence °' PPRE-L used In Preparation Example 4. 
rccS « ^ depiCtS *■ 1,389 se 1 uence * Primer TK-U used in Preparation Example 4. 
rcIS S ! ? P 1,19 1,389 8e, ' uence of P^er TK-L used in Preparation Example 4. 

clo S « ? d9P 0,9 b38e se( > uence rt P^er PAG-U used in Preparation Example 6. 
[SEQ ID No: 10] depicts the base sequence of primer PAG-L used In Preparation Example 6. 

Examples 

Production Example 1: Production of 4-(5-me^2-phenyl-4-oxazolylmethoxy)ben2yl alcohol 

SSoJl^'^r ° f ^ 5 - m ^ | - 2 ^ hsn y | ^ x ^°'y^ethoxy)benzaldehyde (33.42 g) in methanol (150 ml) - tat- 
lr fST ( °. S,OW 5:, add9d 8 ° diUm bon *yd* to < 431 3) «t 0-C After stirring the mixture at room temper- 
t^^Z'^IZT^ t0 th9 re3Cti ° n mbttUre 3nd ,h9 mbrture was ««« f °' 1 n - The crystals of the 
aSSE^S^S? h ^^ a ! 0,y,,,,e,h0J V) b8n2 y• atoh °' (32-85 ft yield 98%) were collected by filtration 
Recrystallization from ethyl acetate-diethyi ether gave pale-yellow crystals, melting point: 128-129»C. 

Production Example 2: Production of 4-(4^hloromethylphenoxymethyl)-5-methyl-2-phenyloxa2ole 

mionyi chloride (1.85 mO and the mixture was stirred at room temperature for 30 min Ice water was added tn th* 
roact.cn mbcture and the mixture was extracted with ethyl acetate'lhe ethyl acetate ay" IS w^efw^ water 

2-phenyloxa 2 ole. Recrystalteahon from ethyl acetate-hexane gave colortess crystals, meWng potTl 08-1 09" c! 
Production Examples: Production of E-4^4-(5-me%l-2-phero^ 

fJISLi? h"° l, f 0n ^^'^y^^'^henylbutymte (661 mg) and 4-(4*hlororoemylphenoxymethyu- 
* I °^ (10 ° 9) N - N ^ mat W°<mamlde (10 ml) was added sod um hydride (60% In oiTS mg) 
2« ll d^ * "1? 8 nft, ° 99n 3tmos P here ' and *• "**» was stirred for 1 h. 1 N HydLloracid (5 m^ 
was added, aqueous sodium hydrogen carbonate was added and the mixture was extracted with ethyl acTtl The 

ele Si ^fZZT*" T ? °* 8Ub8t3nC9 ° bt3ined 0,6 > oraon e,uted «» -V 
dro^ii; « n >' ^J 8 W3S d,S80,V9d in te,rah y drefu «n do mO - methanol (5 ml). 1N aqueous sodium hv- 

mTwta*^ 

S wSlfuSL hnn h T' 6 "2 th9m ' XtUre W3S eXtrac,9d Wrth ^ acetate - ™* •»* acetate layer was 
IS 1? 8aturated bnne - d " ed over MgS0 4 , and concentrated. The remaining crystals were rocrystallized from 

^^^^ 

give colorless crystals (907 mg, yield 60%), melting point 126-127-C (dec.). yrncacuio 

Preparation Example 1: Cloning of human PPARS gene 

[0200] Human PPARS gene was cloned by PCR method using a primer set 
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PARD-U; 5'-AAC GGT ACC TCA GCC ATG GAG CAG CCT CAG GAG G- 
3' {SEQ ID No: 1) 

5 

PARD-L; 5'-TAA GTC GAC CCG TTA GTA CAT GTC CTT GTA GAT C- 
3' (SEQ ID No: 2) 

10 

prepared by referring to the base sequence of PPAR8 gene reported by Schmidt, A. et al. (Mol Endocrinol 1992; 6: 
1634-1641) and using pancreatic cDNA (Toyobo, QUICK-Clone cDNA) as a template. 

[0201] The PCR reaction was carried out according to the Hot Start method using AmpliWax PCR Gem 1 00 (Takara 
Shuzo Co., Ltd.). As a lower layer mixture, 10xLA PCR Buffer (2 uJ), 2.5 mM dNTP solution (3 ul), 12.5 uJM primer 

is solution (each 2.5 u,l) and sterile distilled water (1 0 uJ) were mixed. As an upper layer mixture, human heart cDNA (1 
ng/ml, 1 uJ) as a template, 10xLA PCR Buffer (3 2.5 mM dNTP solution (1 uJ), TaKaRa LA Taq DNA polymerase 
(0.5 jjJ, Takara Shuzo Co., Ltd.) and sterile distilled water (24.5 uJ) were mixed. To the prepared lower layer mixture 
was added one AmpliWax PCR Gem 1 00 fTakara Shuzo Co., Ltd.), and the mixture was treated at 70°C for 5 min and 
in ice for 5 min, after which the upper layer mixture was added to give a reaction mixture of PCR. A tube containing 

20 the reaction mixture was set in Thermal Cycler (Perkin Elmer) and treated at 95°C for 2 min. The cycle of 95°C for 1 5 
sec and 68°C for 2 min was repeated 45 times and the reaction mixture was treated at 72°C for 6 min. The obtained 
PCR product was subjected to agarose gel (1 %) electrophoresis, and a 1 .4 kb DNA fragment containing PPAR6 gene 
was recovered from the gel and inserted into pT7Blue-T vector (Takara Shuzo Co., Ltd.) to give a plasmid pTBT- 
hPPARS. 

25 

Preparation Example 2: Cloning of human RXRct gene cloning of human RXRot gene 
[0202] Human RXRa gene was doned by PCR method using a primer set 

30 

XRA-U: 5'-TTA GAA TTC GAC ATG GAC ACC AAA CAT TTC CTG-3 » 
(SEQ ID No: 3) 

35 

XRA-L: 5'-CCC CTC GAG CTA AGT CAT TTG GTG CGG CGC CTC-3 ' 
(SEQ ID No: 4) 

*o prepared by referring to the base sequence of RXRa gene reported by Mangelsdorf , D. J. et al. [Nature, vol. 345 (6272), 
pp. 224-229 (1990)] using kidney cDNA (produced by Toyobo, trademark: QUICK-Clone cDNA) as a template. 
[0203] The PCR reaction was carried out according to the Hot Start method using AmpliWax PCR Gem 1 00 (produced 
by Takara Shuzo Co., Ltd.). As a lower layer mixture, 1 0xLA PCR Buffer (2 uJ), 2.5 mM dNTP solution (3 u.1), 12.5 u.M 
primer solution (each 2.5 uJ) and sterile distilled water (10 u,l) were mixed. As an upper layer mixture, human kidney 

45 cDNA (1 ng/ml, 1 u.l) as a template, 10xLA PCR Buffer (3 uJ), 2.5 mM dNTP solution (1 uJ), TaKaRa LA Taq DNA 
polymerase (0.5 uJ, produced by Takara Shuzo Co., Ltd.) and sterile distilled water (24.5 u.l) were mixed. 
[0204] To the aforementioned lower layer mixture was added one AmpliWax PCR Gem 100 (produced by Takara 
Shuzo Co., Ltd.), and the mixture was treated at 70°C for 5 min and in ice for 5 min, after which the upper layer mature 
was added to give a reaction mixture of PCR. A tube containing the reaction mixture was set in Thermal Cycler (pro- 

5° duced by Perkin Elmer, USA) and treated at 95°C for 2 min. The cycle of 95°C for 15 sec and 68°C for 2 min was 
repeated 35 times and the reaction mixture was treated at 72°C for 8 min. 

[0205] The obtained PCR product was subjected to agarose gel (1%) electrophoresis, and a 1 .4 kb DNA fragment 
containing RXRa gene was recovered from the gel and inserted into pT7Biue-T vector (produced by Takara Shuzo 
Co., Ltd.) to give a plasmid pTBT-hRXRa. 

55 

Preparation Example 3: Preparation of expression plasmids for human PPARS, RXRa 

[0206] A 7.8 kb Fspl-Notl fragment of plasmid pVgRXR (Invitrogen) and a 0.9 kb Fspl-Notl fragment containing the 
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Sl^ypT* P'^PTBT-hRXRa described in Preparation Example 2 were ligated to give a plasmid P VgRXR2 
Thep V gRXR2wascleavedwlthBstXlandbl U ntedattheendbyT4DNApolymeraseaalcaraSh Ltd) Sent 

aSTeavL 1, TTf T M ^ "'""^ 81 ft8 end * T4 DNA P 0 *"™" ^kara Shuzo Co.. Ltd.) treaTent 
Preparation Example 4: Preparation of reporter plasmid Preparation of reporter plasmid 

[0207] A DNA fragment containing a PPAR responsive element (PPRE) of acyl CoA oxidase was Drenared usinn 
the following 5' terminal phosphorylated synthetic DNA prepared using 

PPRE-U : 5 ' -PTCGACAGGGGACCAGGACAAAGGTCACGTTCGGGAG-3 ' { SEQ 
ID No: 5) 



PPRE-L : 5 ' -pTCGACTCCCGAACGTGACCTTTGTCCTGGTCCCCTG-3 ' (SEQ 
ID Ko: 6) . 

!H. ^ PPRE -, U , and PPRE - L Vrere ^nealed and inserted into the Sail region of the plasmid pBlueScript SK + 

pp;» n rz e r::^ 

TK-U: 5 ' -CCCAGATCTCCCCAGCGTCTTGTCATTG-3 ' (SEQ ID No: 7) 



TK-1: 5 '-TCACCATGGTCAAGCTTTTAAGCGGGTC-3 ' (SEQ ID No: 8) 
etT^c^ 

S C^ZTl eatA !° n T Carri8d 0Ut aCCOrdi " 9 10 1,18 Hot 5,3,1 metnod usi "9 Anp'^ PCR Gem 100 (Takara 
Shuzo Co., Ltd.). As a lower layer mixture. 10XLA PCR Buffer (2 pi). 2.S mM dNTP solution (3 ul) 12 5 J Z 

Si^ZZ m f ; a *! m, " ate> 10XLA PCR Buffer < 3 2.5 mM dNTP solution (1 pi). TaKaRa U Tag DNA 

£ firJr - ^ ^i"" 20 Co - Ud > and -"to billed water (24.5 pi) were mixed ' 
Co 1 L , tn^TT W8r Ver mMure W8S added one ^P'^ Gem (P^uced by Takara Shuzo 
!! X,Ure , W8S ,rcated * 7 °° C ,W 5 min 8nd in for 5 "In. after which he upper layer mixture w2 
S^Sr^ "JT"^! ^ A ^ C0 " ta,nin9 ,ha mMure " M Thermal .TSuc^ 

by Perkin Ekner, USA) and treated at 95'C for 2 min. The cycle of 95'C for 15 sec and 68'C for 2 min was reLa^d 
35 tmes and the reaction mixture was treated at 72»C for 8 min repeated 

S„ in I h 4 0btajned PCR Pr ° dUCt W8S SUbjeC,6d t0 agarose 9 61 < 1% > alectrophoresis, and a 140 b DNA fragment 

CoTd?A^3 ~ r -^r^ "" 981 8nd inS8rt8d pl7Blue - T vector <P roduced b y Takara ITuTo 
Boin anil m ! containing the TK promoter, which was obtained by cleaving this plasmid with resection enzymes 

! K a P S JEST wrth 8 B9 " | • Nco, fra9mert of p,asmid t — * p ^. 

Ed ^SSSf fra9m !? t i 4 ' 9 ^ ° f th8 0Wained plasmid P 013 "™ and *• Nh «'-Xh«>' fragment (200 b) of 
plasmid pBSS-PPRE4 were ligated to give a plasmid pGL3-4ERPP-TK 

[0214] This plasmid pGL3-4ERPP-TK was cleaved with BamHI (produced by Takara Shuzo Co Ltd ) and blunted 
at the end by T4 DNA polymerase (produced by Takara Shuzo Co^td.) treauLt to gfce a DNA ragmen^ 
ELI?! pGPP - C ; h <P; oduced "V T °y ob °) «• with B SU3 6I (NEB) and blunted at the eTd by T4 DNA 

ESETSf f f " T8k8ra ShU2 ° C °- Ltd ) traa,ment t0 a 16 te DNA fragment. 

[0216] By ligating the both DNA fragments, a reporter plasmid pGL3^ERPP-TK neo was constructed 
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Preparation Example 5: Introduction of plasmids for expression of human PPARS, RXRa and reporter plasmld Into 
CHO-K1 cells and obtalnment of expression cell 

[0217] CHOK1 cells were grown in a tissue culture flask (750 ml, Coming) using Ham's F12 Medium (Nissui Phar- 
5 maceutical Co., Ltd.) containing 10% fetal bovine serum (Llfetech Oriental), and stripped by treatment with 0.5 g/L 
tripsin-0.2 g/L EDTA (Lifetech Oriental). The ceils were washed with PBS (Lifetech Oriental), centrifuged (1000 rpm, 
5 min) and suspended in PBS. Using a gene puiser (Bio-Rad Laboratories), DNA was introduced into the ceils under 
the following conditions. To be specific, 8 x 10 e cells, 10 u,g of expression plasmid pVgRXR2-hPPAR5 produced in 
Preparation Example 3 and 10 ng of reporter plasmld pGL3-4ERPP-TK neo produced In Preparation Example 4 were 
10 placed in a cuvette having a 0.4 cm gap and electropolated at 0.25 kV voltage and 960 mF capacitance. Thereafter, 
the ceils were placed in the 10% fetal bovine serum-containing Ham's F12 Medium, cultured for 24 h, stripped again 
and centrifuged, suspended in Ham's F12 Medium containing 10% fetal bovine serum, which had been supplemented 
with geneticin (500 u,g/rnl, Ufetech Oriental) and zeocin (250 jig/ml, Invitrogen), diluted to 1 0 4 ceil/ml, inoculated to 96 
well plate (Becton Dickinson) and cultured in a carbon dioxide gas Incubator at 37° C to give a geneticin, zeocin resistant 
is transformed strain. 

[0218] The obtained transformed strain was cultured in a 24 well plate (coming). 10 mM lloprost was added thereto 
and a strain, PPAR5:RXRa:4ERPP/CHO-K1 , was selected, in which luciferase expression had been induced. 

Preparation Example 6: Cloning of human PPARy gene 

20 

[0219] Human PPARy gene was doned by PCR method using a primer set 



PAG-U: 5'-GTG GGT ACC GAA ATG ACC ATG GTT GAC ACA GAG- 3 ' 
(SEQ ID No: 9) 



PAG-L: 5'-GGG GTC GAC CAG GAC TCT CTG CTA GTA CAA GTC-3 ' 
M (SEQ ID No: 10) 

prepared by referring to the base sequence of PPARy gene reported by Greene et aJ. [Gene Expr., vol. 4 (4-5), pp. 
281-299 (1995)] and using heart cDNA (produced by Toyobo, trademark: QUICK -Clone cONA) as a template. 

35 [0220] The PCR reaction was carried out according to the Hot Start method using AmpiiWax PCR Gem 1 00 (produced 
by Takara Shuzo Co., Ltd.). As a lower layer mixture, 10XLA PCR Buffer (2 uJ), 2S mM dNTP solution (3 uJ), 12.5 \xJM 
primer solution (each 2.5 uJ) and sterile distilled water (10 u.1) were mixed. As an upper layer mixture, human heart 
cDNA (1 ng/ml, 1 u.l) as a template, 10XLA PCR Buffer (3 uJ), 2.5 mM dNTP solution (1 uJ), TaKaRa LA Taq DNA 
polymerase (0.5 uJ f produced by Takara Shuzo Co., Ltd.) and sterile distilled water (24.5 were mixed. 

40 [0221] To the prepared lower layer mixture was added one AmpiiWax PCR Gem 100 (produced by Takara Shuzo 
Co., Ltd.), and the mixture was treated at 70° C for 5 min and in ice for 5 min, after which the upper layer mixture was 
added to give a reaction mixture of PCR. A tube containing the reaction mixture was set in Thermal Cycler (produced 
by Perkin Elmer, USA) and treated at 95°C for 2 min. The cycle of 95°C for 15 sec and 68°C for 2 min was repeated 
35 times and the reaction mixture was treated at 72°C for 8 min. 

45 [0222] The obtained PCR product was subjected to agarose gel (1%) electrophoresis, and a 1 .4 kb DNA fragment 
containing PPARy gene was recovered from the gel and inserted into pT7Blue-T vector (produced by Takara Shuzo 
Co., Ltd.) to give a plasmid pTBT-h PPARy. 

Preparation Example 7: Preparation of expression plasmids for human PPARy, RXRa 

so 

[0223] A 7.8 kb Fspl-Notl fragment of plasmid pVgRXR (produced by Invitrogen, USA) and a 0.9 kb Fspl-Notl frag- 
ment containing the RXRa gene of the plasmid pTBT-hRXRa obtained in Preparation Example 2 were ligated to give 
a plasmid pVgRXR2. The pVgRXR2 was cleaved with BstXI and blunted at the end by T4 DNA polymerase (produced 
by Takara Shuzo Co., Ltd.) treatment and cleaved with Kpnl to give a 6.5 kb DNA fragment. 
55 [0224] Separately, the plasmid pTBT-h PPARy obtained in Preparation Example 6 was cleaved with Sail and blunted 
at the end by T4 DNA polymerase (produced by Takara Shuzo Co., Ltd.) treatment and cleaved with Kpnl to give a 
1 .4 kb DNA fragment containing human PPARy gene. 

[0225] By ligating the both DNA fragments, a plasmid pVgRXR2-h PPARy was constructed. 
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tfc add 3 * t ^ PP "y treatment with 0.5 g/Ltripsin-0.2 g/L EDTA (ethylenediamine tetraace- 

' iXSSCr^'r 5 *™'"* 1 " Example 7and 10 

Ham's F12 Medium containing rS 1W SST^S^S, hi, i, ^ Cen,rif,,9ed • 8USpended ln 

produced bv LifeTeehnolnnto.Ti^ . ,»7T !■ ? ' h8d been su PP le "«nted with genetlcln (500 ug/ml, 

[0228J The obtained transformed strain was cultured in a 24 well nlato (nm*,^* s» « ^ * ^ 

Experimental Example 1 : PPAR5-RXRa heterodimer ligand activity of the compound of Production Example 3 

Experimental Example 2: PPARS-RXFta heterodimer ligand activity of rosiglitazone 

[0232] In the same manner as in the above-mentioned Experimental Example 1 the EC„ value tenant™,,™ nt 

t i e vzr,i^ 

Experimental Example 3: PPARy-RXRot heterodimer ligand activity of compound of Production Example 3 
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centration of the compound at which induction rate shows 50% of the maximum vaiue) of the test compound was 
calculated. As a result, the vaiue was 0.024 u.M. The compound of Production Example 3 showed a superior 
PPARy-RXRct heterodimer ligand activity. 

5 Experimental Example 4: PPARy-RXRcc heterodimer ligand activity of rosigiitazone 

[0236] In the same manner as in the above-mentioned Experimental Example 3, the EC^ value (concentration of 
the compound at which induction rate shows 50% of the maximum vaiue) of rosigiitazone was calculated. As a result, 
the value was 0.028 \xM. 



Experimental Example 5: Body weight gain-reducing action 

[0237] The same blood-glucose-lowering dose of rosigiitazone or the compound of Production Example 3 was given 
to 1 1 or 1 2-week-old female KKAy mice in admixture with the feed for 4 days. 

[0238] Rosigiitazone significantly increased the body weight at a dose that reduced the blood glucose level of the 
object mice to 50-58% (16.2 mg/kg body weight/day for rosigiitazone; 4.4 mg/kg body weight/day for compound of 
Production Example 3), but the compound of Production Example 3, confirmed to be the agonist of both PPAR5 and 
PPARy, did not show any significant body weight gain. The results are shown in Table 1 . 

Table 1 





initial body weight 

(g) 


body weight (g) 4 
days later 


body weight gain 
(g/4 days) 


% control 


blood glucose 
level (mg/dl) 


Control 


46.0±1.3 


46.3±1.9 


0.4±0.7 


100 


435±77 


rosigiitazone 


45.9±1.8 


49.9±2.8 


3.9±1.2* 


58 


253±36 


Control 


48.4±2.1 


49.5±2.1 


1.1±0.7 


100 


540±79 


Compound of 
Production 
Example 3 


48.9±1.8 


51.5±2.6 


2.1±1.1 


50 


272±55 



Figures in the Table: mearttstandaitj deviation (4 or 5 In each group) 
*: significant difference from control (p < 0.05) 
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Formulation Example 1 : (production of capsule) 




1) compound of Production Example 3 


30 mg 




2) fine powder cellulose 


10 mg 




3) lactose 


19 mg 


40 


4) magnesium stearate 


1 mg 






total 60 mg 



[0239] 1), 2), 3) and 4) were mixed and filled into a gelatin capsule. 

45 , 



Formulation Example 2: (production of tablet) 


1) compound of Production Example 3 


30 g 


2) lactose 


50 g 


3) com starch 


15g 


4) carboxymethylceHulose 


44g 


5) magnesium stearate 


ig 




1000 tablets total 140 g 



[0240] The entire amount of 1), 2) and 3) and 30 g of 4) were kneaded with water, dried in vacuo and milled. The 
milled powder was admixed with 1 4 g of 4) and 1 g of 5) and the mixture was tableted by a tableting machine, whereby 
1000 tablets each containing 30 mg of the compound of Production Example 3 were obtained. 
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Industrial Applicability 



t 
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• 



SEQUENCE LISTING 



<110> TaJceda Chemical Industries, Lid. 



<160> 10. 
<210> l 
-<2II> 34 
<2I2> DffA 

<2l3> Artificial Sequence 

<220> 

<223> 

<400> 1 * 

AACGGTACCT CAGCCATGCAG CAGCCTCAG GAGG 34 
<210> 2 
<211> 34 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 2 

TAAGTCGACC • CGT7AGTACA TGTCCTTGTA GATC 34 
<2J0> 3 
<211> 33 
<212> DNA 

<2I3> Artificial Sequence 

<220> 

<223> 



<I20> Body Weight Increase Inhibitor 
<130> 2668WOOP 
<1S0> JP 11-320319 



<IS1> 1999-11-10 
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<400> 3 

TTAGAATTCG ACATGGACAC CAAACATTTC CTG 
<2I0> 4 
<2I l> 33 
<2)2>DNA 

<213> Artificial Sequence 
- <220> 
<223> 
<400> 4 

CCCCTCGAGC TAAGTCATTT GGTGCGGCGC CTC ' 
<2l0> 5 
• <2J1> 36 
<2J2> DNA 

<2l3> Artificial Sequence 

<220> 

<223> 

<400> 5 

TCGACAGGGG ACCAGGACAA AGGTCACGTT CGGGAG 
<210> 6 

<2ll> 36 

<212> DNA 

<213> Artificial .Sequence 

<220> 

<223> 

<400> 6 

. TCCACTCCCG AACGTGACCI TTGTCCTGGT CCCCTG 
<2J0> 7 
<2il> 28 
<2I2> DNA 

<2I3> Artificial Sequence 
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<220> 

<223> 
<400> 7 

CCCAGATCTC CCCAGCGTCT TGTCATTG 
<210> 8 
<2J1> 28 
<2l2> Off A 

<2J3> Artificial Sequence 

<220> 

<223> 

<400> 8 

TCACCATGGT CAAGCTTTTA AGCGGGTC 
<210> 9 
<211> 33 
<212> DNA 

<213> .Artificial Sequence 

<220> 

<223> 

<400> 9 

GTGGGTACCG AAATGACCAT GGTTGACACA GAG 
<2l0> 10 
<21I> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 10 

GGGGTCGACC AGGACTCTCT GCTAGTACAA GTC 
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Claims 



1 ' ^Slto'JSSSS* b0dy W6l9ht 9aln 8 PPARY ag ° nlst " ,lke substance . wh,ch contains a PPAR6 

2. The agent according to daim 1 , wherein the PPAR5 agonist-like substance and the PPARy agonist-like substance 
are the same substance. 

3. The agent according to claim 1 , wherein the same substance is a compound represented by the formula 

R 4 R* 



* , -X-(CHpn-vJl3^ 



(I) 



wherein 



R 1 is an optionally substituted hydrocarbon group or an optionally substituted heterocyclic group- 

is a bond, a group of the formula: -CO-, -CH(OH)- or -NR6- (R e js a hydrogen atom or an optionally 
substituted alkyl group) ; 

n is an integer of 1 to 3; 

Y is an oxygen atom, a sulfur atom, a group represented by -SO-, -S0 2 - or -NR7- (R7 is a hydrogen 

atom or an optionally substituted alkyl group) ; 
ring A is a benzene ring optionally having 1 to 3 additional eubsffiuentfe) ■ 

p is an integer of 1 to 8; 

R 2 is a hydrogen atom, an optionally substituted hydrocarbon group or an optionally substituted hete- 

rocyclic group; 
q Is an integer of 0 to 6; 

m isOoM; 

R 3 is a hydroxy group, -OR* (R* is an optionally substituted hydrocarbon group) or -NR*R«> (R 9 and 

R are the same or different and each is a hydrogen atom, an optionally substituted hydrocarbon 
group an optionally substituted heterocyclic group, or an optionally substituted acyl group and R 9 
are optional, y bonded to form a ring); and 

R*and R 5 are the same or different and each is a hydrogen atom, an optionally substituted hydrocarbon group 
and R 4 and R 2 are optionally bonded to form a ring, 

or a salt thereof. 

4 " SX^r4Ci , 2T ,n "* S3me SUbStanC8 * ^ 5 -™^^-o^«h M «y, 

5. The agent according to claim 2, which is for the treatment of diabetes. 

6. The agent according to claim 2, which is for the treatment of diabetic complications. 

7. A method for inhibiting a body weight gain derived from a PPARy agonist-like substance, which comprises admin- 
istenng an effective amount of a PPAR6 agonist-like substance to a mammal. 

8 * pot £ 8 PPA T t a90n t | st -" ke sut >stance the production of an inhibitor of a body weight gain derived from a 
r KAPry agonist-like substance. 

9 ' ^"f^ a9ent ° f di3beteS com f" Mn 9 a PPAf « agonist-like substance and a PPARy agonist-like substance 
which inhibits a body weight gain derived from the PPARy agonist-like substance to not more than about 80%. ' 

10. The agent according to claim 9, wherein the PPAR8 agonist-like substance and the PPARy agonist-like substance 
are the same substance. 
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